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(57) [Abstract] 

[Problems to be Solved by the Invention] 

While guaranteeing handling stability at time of new article, 
offer pneumatic tire which can guarantee running 
performance after wearing. 

[Means to Solve the Problems] 

In height direction intermediate section of block 218, it 
penetrates forms thehiding groove 220 of reversed 
&apos;C&apos;-shape which is formed from narrow groove 
220 A and narrow connected groove 220 B of pair in linear 
alongside tire transverse direction. 

At time of new article, it hides and because groove 220 has 
not beenexpressed to tread of block 218, as for block 218 high 
stiffness is maintained without being divided, handling 
property are not times when itdecreases. 

When block 218 certain extent wears with running, portion 
which with the narrow groove 220A and narrow connected 
groove 220B of pair is surrounded fallingoff from block 218, 
groove 222 which possesses wastewater function in the tread 
of block 218 is expressed, holds down decrease of wet 
performance when wearing. 
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[Claim(s)] 
[Claim 1] 

With pneumatic tire which provides block of plural for tread, 

It extends and to aforementioned block , alongside tire 
diameter direction tire diameter direction outside edge is 
inside block and terminal narrow groove of pair which 
opposes mutually is done having, 

pneumatic tire 0 which as for narrow groove of 
aforementioned pair, the tire diameter direction inside edge 
has done and connection or proximity denselymakes feature 

[Claim 2] 

pneumatic tire B which is stated in Claim 1 where narrow 
groove of theaforementioned pair has extended alongside tire 
transverse direction and denselymakes feature 

[Claim 3] 

pneumatic tire D which is stated in Claim 1 where narrow 
groove of theaforementioned pair has extended alongside tire 
circumferential direction and denselymakes feature 

[Claim 4] 

As for aforementioned narrow groove, groove width is 1 mm 
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or less and either of Claim 1 through Claim 3 which densely 
is made feature pneumatic tire D which is stated in one claim 

[Claim 5] 

narrow groove of one side and narrow groove of other, 
spacing of the groove wall surface side whose each other is 
most distant is 3 mm- 15 mm and eitherof Claim 1 through 
Claim 4 which densely is made feature pneumatic tire Q 
which is statedin one claim 

[Claim 6] 

As for narrow groove of aforementioned pair, length of tire 
diameter direction is 2 mm or greater and either of Claim 1 to 
Claim 5 which densely is madefeature pneumatic tire D which 
is stated in one claim 

[Claim 7] 

block forming recessed part in order is formed by inner 
perimeter surface and to form block in the tread part of tire 
and, 

Alienating from bottom of aforementioned block forming 
recessed part, hole whichit opens in side wall surface of 
aforementioned block forming recessed part and, 

braid for hiding groove formation in order from 
aforementioned holein internal direction of aforementioned 
block forming recessed part it is provided in protrudeable and 
hides in aforementioned block and to form groove and, 

drive means which frequents braid for aforementioned hiding 
groove formation from aforementioned hole vis-a-vis 
aforementioned block formation recessed part and, 

Having, 

moldo for vulcanization to which braid for 
aforementionedhiding groove formation has thin membrane 
sheet section of pair which opposes mutual lyextends bottom 
end of aforementioned block forming recessed part end of 
opposite side connection or alongside tire diameter direction 
which proximity is doneand densely makes feature 

[Claim 8] 

It moves braid for aforementioned hiding groove formation, 
parallelvis-a-vis bottom of aforementioned block forming 
recessed part mold 0 forvulcanization which is stated in 
Claim 7 which densely is madefeature 

[Claim 9] 

braid for hiding groove formation in order it is formed by 
inner perimeter surface andalienating from block forming 
recessed part in order to form block in tread part of tire, and 
bottom of aforementioned block forming recessed part from 
hole andaforementioned hole which it opens in side wall 
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Specification 
[0001] 

[0002] 

[ft*0>&ffl] 



surface of theaforementioned block forming recessed part in 
internal direction of aforementioned block forming recessed 
part it isprovided in protrudeable and hides in aforementioned 
block and toform groove and, mold for vulcanization which 
has thin membrane sheet section of pair which mutually drive 
means which frequents braid for theaforementioned hiding 
groove formation from aforementioned hole vis-a-vis 
theaforementioned block formation recessed part and, it has, 
as for braid foraforementioned hiding groove formation, 
extends bottom end of theaforementioned block forming 
recessed part end of opposite side connection or alongside tire 
diameter direction which proximity is done opposes using, 
Before vulcanizing tire, from aforementioned hole protruding 
doing braid for aforementioned hiding groove formation in 
internal direction ofaforementioned block forming recessed 
part, after tire vulcanization ending tire vulcanization 
methodo which pulls out braid for aforementioned hiding 
groove formation from the tire and densely makes feature 

[Claim 10] 

braid for aforementioned hiding groove formation is moved 
parallelvis-a-vis bottom of block forming recessed part tire 
vulcanization method 0 which is stated in the Claim 9 which 
densely is made feature 

[Claim 11] 

With braid for hiding groove formation of hiding groove 
formation which is usedfor mold for vulcanization which has 
block forming recessed part in order to form block in tread 
part of tire, 

braid o for hiding groove formation which had thin 
membrane sheet section of the pair which opposes mutually 
extends bottom end of block forming recessed part end of 
opposite side connection or alongside tire diameter direction 
which the proximity is done and densely makes feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention relates to pneumatic tire, tread pneumatic tire of 
pneumatic tire^ whichhas groove which appears it wears 
with densely regards mold for vulcanization and braid for 
hiding groove formation forms in orderwhich to form 
aforementioned groove. 

[0002] 

[Prior Art] 

multiple groove is formed in order to guarantee wet 
performance, in general pneumatic tire . 
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[0003] 
[0004] 

[0005] 
[0006] 



[0007] 

[0008] 
[0009] 

[0010] 



[0003] 

tread wears following, it decreases volume of these groove, 
the water expulsion behavior decreases, so-called wet 
performance decreases. 

[0004] 

In order to control decrease of this kind of wet performance, 
tire which groove and sipe (There are times when it calls 
hiding groove % hiding sipe. ) expose with worn last half 
isproposed. 

[0005] 

[Problems to be Solved by the invention] 

But, with tire which has this kind of hiding groove, because 
attime of new article of tire there is a empty gap inside 
tread,tread stiffness decreases, there is a problem where 
handling stability at time of new article deteriorates. 

[0006] 

While this invention considering above-mentioned fact, 
guaranteeing the handling stability at time of new article, it 
offers mold for vulcanizationwhich can produce pneumatic 
tire and pneumatic tire which can guarantee the r unn ing 
performance after wearing in efficient it is a objective 
densely. 

[0007] 

[Means to Solve the Problems] 

Invention which is stated in Claim 1 , with pneumatic tire 
whichprovides block of plural for tread, to extend to 
theaforementioned block , alongside tire diameter direction 
and tire diameter direction outside edge inside block and to 
have narrow groove of pair which opposes mutually terminal 
is done, as for narrow groove of theaforementioned pair, tire 
diameter direction inside edge has done connection or 
proximity, densely ithas made feature. 

[0008] 

Next, action of pneumatic tire which is stated in Claim 1 is 
explained. 

[0009] 

As for pneumatic tire which is stated in Claim 1 , at time of 
the new article, narrow groove inside block, because terminal 
it has done, asfor block high stiffness is maintained without 
being divided. 

Because of this, handling property at time of tire new article 
there are nottimes when it decreases. 

[0010] 
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[0011] 

<DM*aia)$t-f-ve*iRi«»3b<l*»a)»fflic 
-»0>B»aia)lB(7)»»*<ltt*L. 

[0012] 

tt«PBtti*«flB#cfcy t*<ft*fc«>. aiaa 

l=J:SI*«B!ltta)«T3&<*-Dr4««tt*<« 
[0013] 

flf*4( 2 icfBKcDjgiEte.it*!! i icfBKcD 

a«Ay*-f -\M=fci*-c\ me-** 

[0014] 

*ic.»3Mi 2 iciB«a>ffift-\y*-f*a>f«B 

[0015] 

■1*41 2 lcK«©ffl!SAy*-f -V-PI*. -»© 

M»ai6^-f-v*i*iRifc»oTsi;T^*fc 

[0016] 
[0017] 

■#» 3 lctB«a>*WI** M*q[ l icffittO) 
ffi*Ay5f-f-Vlcj3t^r. mi3-»G>«»i* 

[0018] 



When block wears with running, tire diameter direction 
outside edge sectionof narrow groove is expressed to tread of 
block. 

[0011] 

When here, block wears, volume of main groove which forms 
the block decreasing, wet performance becomes direction 
which decreases, butas for narrow groove of pair because tire 
diameter direction inside edge connection or proximity it has 
done, when tire diameter direction end of narrow groove of 
pair is expressed to tread of block, portion between narrow 
groove of pair falls off, decrease of the wet performance 
where groove is formed by portion which falls 
off,accompanies volume decrease of main groove with 
wastewater action ofthis groove is controled. 

[0012] 

Furthermore, when block wears, height of block becomes 
lowand block stiffness because it becomes high in comparison 
with at timeof new article, there being decrease of block 
stiffness with groove appearance, are not times when running 
behavior decreases. 

[0013] 

As for narrow groove of aforementioned pair, it has 
extendedalongside tire transverse direction as for invention 
which is stated in Claim 2 ,in pneumatic tire which is stated in 
Claim 1 , densely it has madefeature. 

[0014] 

Next, action of pneumatic tire which is stated in Claim 2 is 
explained. 

[0015] 

With pneumatic tire which is stated in Claim 2 , because 
narrow groove of the pair it has extended alongside tire 
transverse direction, block wearing, as fordirection of groove 
which appears it becomes tire transverse direction. 

[0016] 

Because of this, block at time of wet road surface rurining and 
waterbetween road surface , through groove, wastewater are 
done to main groove which extends to tire circumferential 
direction. 

[0017] 

As for narrow groove of aforementioned pair, it has 
extendedalongside tire circumferential direction as for 
invention which is stated in Claim 3 ,in pneumatic tire which 
is stated in Claim 1 , densely it has madefeature. 

[0018] 
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[0019] 



[0020] 

[0021] 

[0022] 
[0023] 

CD3MHS lmm iaT<tLtc<DT%fTQ D pB#CD^gP 



[0024] 

I*3*JS 5 lClE|Kfl)%l]lil2*tt*9t 1 ttMfS* 
SI 4 (Dflti* l *lc|B«0)ffi«Ay ^-Vfcfc 

cd s * jg « (D m ft m ra ± a> m rs *>< 

3mm- 15mm T?fc£^££**«£LTl*So 
[0025] 

5 lw|B«eDffi«Ay*-fVO)f*ffl 

[0026] 

PS£ 3mm- 15mm <tLfc(7}-C. 1£$bl£&tif\Zlh 



Next, action of pneumatic tire which is stated in Claim 3 is 
explained. 

[0019] 

With pneumatic tire which is stated in Claim 3 , because 
narrow groove of the pair it has extended alongside tire 
circumferential direction direction, block wearing, asfor 
direction of groove which appears it becomes tire 
circumferential direction direction. 

[0020] 

Because of this, block at time of wet road surface running and 
waterbetween road surface , through groove, wastewater are 
done to main groove which extends to tire transverse 
direction. 

[0021] 

As for invention which is stated in Claim 4 , as for 
theaforementioned narrow groove, groove width is 1 mm or 
less either of Claim 1 through Claim 3 in the pneumatic tire 
which is stated in one claim , densely it has made feature. 

[0022] 

Next, action of pneumatic tire which is stated in Claim 4 is 
explained. 

[0023] 

Because with pneumatic tire which is stated in Claim 4 , 
groove width of the narrow groove was designated as 1 mm 
or less, stiffness of block at time of new article is maintained, 
it is possible densely. 

Furthermore, when groove width of narrow groove exceeds 1 
mm, there is a concern where space occurs inside block, is 
likely to becomedeformed at time of footprint, causes running 
behavior decrease and irregular wear etc. 

[0024] 

As for invention which is stated in Claim 5 , on one hand 
narrow groove and narrow groove of other, spacing of groove 
wall surface sidewhose each other is most distant is 3 mm~15 
mm either of Claim 1 through Claim 4 in the pneumatic tire 
which is stated in one claim , densely it has made feature. 

[0025] 

Next, action of pneumatic tire which is stated in Claim 5 is 
explained. 

[0026] 

Because with pneumatic tire which is stated in Claim 5 , 
spacing of the groove wall surface side whose each other of 
narrow groove of pair is mostdistant was designated as 3 
mm- 15 mm, at time of block wear groove width of groove 
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[0028] 
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[0029] 

[0030] 
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[0031] 
[0032] 
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which appears can be guaranteed in fully, can acquire 
sufficient water expulsion behavior at time of wet road 
surface running. 

[0027] 

Furthermore, spacing stops being acquired under 3 mm, 
sufficient water expulsion behavior. 

On one hand, when spacing exceeds 15 mm, stiffness of block 
decreases too much, decrease of tread footprint product 
occurs and is notdesirable. 

[0028] 

As for invention which is stated in Claim 6 , as for narrow 
groove ofaforementioned pair, length of tire diameter 
direction is 2 mm or greater either of Claim 1 to Claim 5 in 
pneumatic tire which is stated in one claim , denselyit has 
made feature. 

[0029] * 

Next, action of pneumatic tire which is stated in Claim 6 is 
explained. 

[0030] 

Because with pneumatic tire which is stated in Claim 6 , 
length of tire diameter direction of narrow groove of pair was 
designated as 2 mm or greater,at time of block wear groove 
depth of groove which appears can beguaranteed in fully, can 
acquire sufficient water expulsion behavior at time of wet 
road surface running. 

[0031] 

Furthermore, length of tire diameter direction of narrow 
groove of pair stops being acquired under 2 mm, at time of 
block wear the sufficient water expulsion behavior of groove 
which appears. 

[0032] 

braid for hiding groove formation in order mold for 
vulcanizationwhich is stated in Claim 7 is formed by inner 
perimeter surface and from block forming recessed part in 
order to form block in tread part of tire and hole 
andaforementioned hole which are opened in side wall surface 
of theaforementioned block forming recessed part in internal 
direction of aforementioned block forming recessed part 
isprovided in protrudeable and hides in aforementioned block 
and toform groove and, drive means which frequents braid for 
aforementioned hiding groove formation from 
aforementioned hole vis-a-vis aforementioned block 
formation recessed part and, to have, as for braid for 
aforementionedhiding groove formation, It has thin 
membrane sheet section of pair which opposes mutually 
extends bottom end of aforementioned block forming 
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[0034] 
[0035] 
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[0036] 
[0037] 



[0038] 



recessed part end of opposite side connection or alongside tire 
diameter direction which proximity is done,densely it has 
made feature. 

[0033] 

With mold for vulcanization which is stated in Claim 7 , 
fromhole which is opened in wall surface of block forming 
recessed part it hides in the internal direction of block forming 
recessed part and it vulcanizes tire with state which braid for 
groove formation protruding is done. 

[0034] 

After vulcanization ending, pulling out braid for hiding 
groove formation from block forming recessed part, when it 
removes tire, it hides in tread part of tire and groove is 
formed. 

[0035] 

As for braid for this hiding groove formation, because it has 
thin membrane sheet section of pair which opposes mutually 
extends bottom end of the block forming recessed part end of 
opposite side connection or alongside tire diameter direction 
which proximity is done, after pulling out braid for thehiding 
groove formation, in block , tire diameter direction inside 
edge connection or means that narrow groove of the pair 
which proximity has been done is formed. 

[0036] 

As for pneumatic tire which formed with mold for this 
vulcanization,at time of new article, narrow groove inside 
block, because the terminal it has done, as for block high 
stiffness is maintainedwithout being divided. 

Because of this, handling property at time of tire new article 
there are nottimes when it decreases. 

[0037] 

When block wears with running, tire diameter direction 
outside edge sectionof narrow groove is expressed to tread of 
block. 

[0038] 

When here, block wears, volume of main groove which forms 
the block decreasing, wet performance becomes direction 
which decreases, butas for narrow groove of pair because tire 
diameter direction inside edge connection or proximity it has 
done, when tire diameter direction end of narrow groove of 
pair is expressed to tread of block, portion between narrow 
groove of pair falls off, decrease of the wet performance 
where groove is formed by portion which falls 
off,accompanies volume decrease of main groove with 
wastewater action ofthis groove is controled. 
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[0039] 

Furthermore, when block wears, height of block becomes 
lowand block stiffness because it becomes high in comparison 
with at timeof new article, there being decrease of block 
stiffness with groove appearance, are not times when running 
behavior decreases. 

[0040] 

This way, while guaranteeing handling stability at time of 
new article byusing mold for vulcanization of this invention, 
pneumatic tire which canguarantee running performance after 
wearing it can form in efficient. 

[0041] 

Moves braid for aforementioned hiding groove formation, 
densely has madefeature parallel vis-a-vis bottom of 
aforementioned block forming recessed part theinvention 
which is stated in Claim 8 in mold for vulcanizationwhich is 
stated in Claim 7 . 

[0042] 

With mold for vulcanization which is stated in Claim 8 , 
tohide, because braid for groove formation it moves parallel 
vis-a-vis the bottom (portion which corresponds with tread of 
product tire ) of block forming recessed part, tread and 
parallel hiding groove can beformed in block of tire. 

[0043] 

Alienating from block forming recessed part in order tire 
vulcanization method which is stated in the Claim 9 is formed 
by inner perimeter surface and to form block in tread part of 
the tire, and bottom of aforementioned block forming 
recessed part hole which itopens in side wall surface of 
aforementioned block forming recessed part and, From 
aforementioned hole in internal direction of aforementioned 
block forming recessed part to be provided in protrudeable 
and hidden in aforementioned block and braid for hiding 
groove formation in order to form groove and the drive means 
which frequents braid for aforementioned hiding groove 
formation from aforementioned hole vis-a-vis aforementioned 
block formation recessed part and, have, as for braid for 
aforementionedhiding groove formation, Before vulcanizing 
tire making use of mold for vulcanizationwhich has thin 
membrane sheet section of pair which mutually extends the 
bottom end of aforementioned block forming recessed part 
end of opposite side connection oralongside tire diameter 
direction which proximity is done opposes, 
fromaforementioned hole protruding doing braid for 
theaforementioned hiding groove formation in internal 
direction of aforementioned block forming recessed part, 
After tire vulcanization ending braid for 
aforementionedhiding groove formation is pulled out from 
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[0045] 
[0046] 

JS»«tl*fi»ffla>tt»ra±3b<iie<i:^LiS 

K*si#ikL^fcifta>i»*i=i*, 

[0047] 

[0048] 
[0049] 

[0050] 



tire, densely it has madefeature. 
[0044] 

With tire vulcanization method which is stated in Claim 9 , 
from hole whichfirst, is opened in wall surface of block 
forming recessed part it hides in internal direction of block 
forming recessed part and it vulcanizes tire with state which 
braid for groove formation protruding is done. 

[0045] 

After vulcanization ending, pulling out braid for hiding 
groove formation from block forming recessed part, when it 
removes tire, it hides in tread part of tire and groove is 
formed. 

[0046] 

As for braid for hiding groove formation, because it has thin 
membrane sheet section of pair which opposes mutually 
extends bottom end of the block forming recessed part end of 
opposite side connection or alongside tire diameter direction 
which proximity is done, after pulling out braid for thehiding 
groove formation, in block , tire diameter direction inside 
edge connection or means that narrow groove of the pair 
which proximity has been done is formed. 

[0047] 

As for pneumatic tire which formed with mold for this 
vulcanization,at time of new article, narrow groove inside 
block, because the terminal it has done, as for block high 
stiffness is maintainedwithout being divided. 

Because of this, handling property at time of tire new article 
there are nottimes when it decreases. 

[0048] 

When block wears with running, tire diameter direction 
outside edge sectionof narrow groove is expressed to tread of 
block. 

[0049] 

When here, block wears, volume of main groove which forms 
the block decreasing, wet performance becomes direction 
which decreases, butas for narrow groove of pair because tire 
diameter direction inside edge connection or proximity it has 
done, when tire diameter direction end of narrow groove of 
pair is expressed to tread of block, portion between narrow 
groove of pair falls off, decrease of the wet performance 
where groove is formed by portion which falls 
off,accompanies volume decrease of main groove with 
wastewater action ofthis groove is controled. 

[0050] 

Furthermore, when block wears, height of block becomes 
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lowand block stiffness because it becomes high in comparison 
with at timeof new article, there being decrease of block 
stiffness with groove appearance, are not times when running 
behavior decreases. 

[0051] 

This way, with tire vulcanization method of this invention, 
while guaranteeing handling stability attime of new article, 
pneumatic tire which can guarantee running performance 
afterwearing it can form in efficient. 

[0052] 

Moves braid for aforementioned hiding groove formation 
densely has madefeature parallel vis-a-vis bottom of block 
forming recessed part invention whichis stated in Claim 1 0 in 
tire vulcanization method which is stated in Claim 9 . 

[0053] 

With tire vulcanization method which is stated in Claim 1 0 , 
to hide, because the braid for groove formation is moved 
parallel vis-a-vis bottom (portion which corresponds with 
tread of product tire ) of the block forming recessed part, tread 
and parallel hiding groove can be formed in block of tire. 

[0054] 

As for invention which is stated in Claim 1 1 , with braid 
forhiding groove formation of hiding groove formation which 
is used for mold forvulcanization which has block forming 
recessed part in order to form block in the tread part of tire, It 
had thin membrane sheet section of pair which opposes 
mutually extends bottom end of block forming recessed part 
end of opposite side connection or alongside tire diameter 
direction which proximity is done densely it has madefeature. 

[0055] 

Next, action of braid for hiding groove formation which is 
stated in the Claim 1 1 is explained. 

[0056] 

braid for hiding groove formation which is stated in Claim 1 1 
before tire vulcanizing arranges in internal direction of block 
forming recessed part of mold forvulcanization. 

And after tire vulcanization ending, pulling out braid for 
thehiding groove formation, when it removes tire from mold 
forvulcanization, it hides in tread part of tire and can form the 
groove. 

[0057] 

As for braid for hiding groove formation, because it has thin 
membrane sheet section of pair which opposes mutually 
extends bottom end of the block forming recessed part end of 
opposite side connection or alongside tire diameter direction 
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which proximity is done, after pulling out braid for thehiding 
groove formation, in block , tire diameter direction inside 
edge connection or means that narrow groove of the pair 
which proximity has been done is formed. 

[0058] 

[Embodiment of the Invention] 

Following first embodiment of pneumatic tire of [first 
embodiment ] this invention to Figure 1 through Figure 3, 
youexplain. ] 

[0059] 

As shown in Figure 2, block 218 of rectangle of plural which 
the partition is done is provided in tread 1 1C of tire 1 1 of this 
embodiment the circumferential direction main groove 214 
and this circumferential direction main groove 214 which 
extend alongside tire circumferential direction by horizontal 
direction main groove 216 which is crossed. 

[0060] 

As shown in Figure 2 and Figure 3, it hides in block 2 1 8 and 
groove 220 is formed. 

[0061] 

Hiding groove 220 of this embodiment has penetrated height 
direction intermediate section of block 218 to (Parallel with 
tread ) linear alongside tire transverse direction. 

[0062] 

As hiding groove 220 extends to linear alongside tire 
transverse direction, with the right angle, has narrow groove 
220A of pair which opposes mutually parallelvis-a-vis tread, 
it is connected with narrow connected groove 220B where tire 
diameter direction inside edge of narrow groove 220A of 
these pair makesparallel with tread. 

Because of this, as for hiding groove 220, lengthwise 
direction right angle cross section shape has displayed 
theabbreviation reversed &apos;C&apos;-shape. 

[0063] 

Furthermore, groove width of narrow groove 220A and 
narrow connected groove 220B iseach 1 mm or less, it is 
desirable densely. 

[0064] 

In addition, spacing T of groove wall surface side whose each 
other of theon one hand narrow groove 2 20 A and narrow 
groove 220 A of other is most distant is 3 rnm~15 mm, it is 
desirable densely. 

[0065] 
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[0067] 
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[0068] 
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[0069] 

*fc.«»3i» 220A (D*^*«*iRi*HMiifia> 
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■)■*-*. 

[0070] 
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[0072] 
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[0073] 

h k 1 ic * t % m J5 rs] 2 14 atf 
«ren±9t 216 ©»w»*Lr^x^htt« 

218 <D&m\zM 222 *<SH^CDr*. CC^;S 222 



Furthermore, as for narrow groove 2 20 A, length h of tire 
diameter direction is 2 mm or greater, it is desirable densely. 

[0066] 

As for block 218 of this embodiment, length LI of tire 
circumferential direction length L2 of 30 mm. tire transverse 
direction 20 mm. height H is 9 mm. 

[0067] 

In addition, groove width of narrow groove 220 A and narrow 
connected groove 220B iseach 0.5 mm. 

[0068] 

In addition, as for spacing T of groove wall surface side 
whose each otherof on one hand narrow groove 220A and 
narrow groove 2 20 A of other is most distant asfor length h of 
tire diameter direction of 5 mm. narrow groove 220 A they 
are 4 mm. 

[0069] 

In addition, depth D from tread of tire diameter direction 
outside edge of narrow groove 220A is 3 mm. 

(Action or Working ) Next, action of tire 1 1 of this 
embodiment is explained. 

[0070] 

At time of new article of this tire 1 1 with (Figure 1 (A ) 
reference), it hides andbecause groove 220 has not been 
expressed to tread of block 218, asfor block 218 high stiffness 
is maintained without being divided. 

Because of this, handling property at time of new article there 
are nottimes when it decreases. 

[0071] 

block 218 certain extent wears with running, when as shown 
in Figure 1 (B ),tire diameter direction outside edge section of 
narrow groove 220A is expressed to the tread, as portion 
which with narrow groove 220A and narrow connected 
groove 220B of pair is surrounded shows in Figure 1 (C ), 
falling off from the block 218, groove 222 (groove width T. 
groove depth h ) is expressed to tread of block 218. 

[0072] 

This groove 222, at time of wet road surface running, 
wastewater can do waterbetween block 218 and road surface 
to circumferential direction main groove 214. 

[0073] 

When tread 1 1C wears, volume of circumferential direction 
main groove 214 and horizontal direction main groove 216 
decreasing, wet performance becomes direction which 
decreases, but because groove 222 is expressed to tread of 
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*tt»fH*— ;uKa>*tt»«*B 5 TbSS 10 



block 218 worn midway, decrease of the wet performance 
which accompanies volume decrease of circumferential 
direction main groove 214 and horizontal direction main 
groove 216 with wastewater action of this groove 222 is 
controled. 

Because of this, high wet performance can be maintained 
from at time of new article to wear end stage. 

[0074] 

Furthermore, when block 218 wears, height of block 218 
becomes lowand block stiffness because it becomes high in 
comparison with at timeof new article, there being decrease of 
block stiffness with appearance of the groove 222, are not 
times when running behavior decreases. 

[0075] 

In addition, also to improve it is possible traction 
performance % performance on ice on snow dueto fact that 
groove 222 is expressed to tread. 

[0076] 

Furthermore, when groove width of narrow groove 220A and 
narrow connected groove 220B exceeds 1 mm, there is a 
concern where in block 218 space which plugging is not done 
occurs even at time of footprint, is likelyto become deformed 
at time of footprint, causes running behavior decrease and 
irregular wear etc. 

[0077] 

Here, width (T ) of groove 222 stops being acquired under 3 
mm, sufficient water expulsion behavior. 

[0078] 

On one hand, when width (T ) of groove 222 exceeds 15 mm, 
the block stiffness decreases too much, decrease of tread 
footprint product occurs and is notdesirable. 

[0079] 

In addition, case where groove 222 appears depth (h ) of the 
groove 222 stops being acquired under 2 mm, sufficient water 
expulsion behavior. 

[0080] 

With above-mentioned embodiment, it hides and groove 220 
has extended to linear in tire transverse direction, as for this 
invention hiding groove 220 is goodhaving extended to tire 
circumferential direction not just this, as shown in Figure 
4,having curved is good. 

(mold for vulcanization) Next, above-mentioned tire 1 1 is 
explained following embodiment of mold for vulcanization 
which, forms to Figure 5 to Figure 10. 



Page 1 7 Paterra Instant MT Machine Translation 



JP2001187516A 



2001-7-10 



[0081] 
[0082] 

H 5 ic^-Tcfcdlc. ftHSSffl^— 10 I** ■S'-f-V 
11 0>fiM!£j&ff2-f £-ti! 12 <k. 11 0>te 

£>mi!!l£j£JJ2-f<5TI!! 14£{|;iT^<i>„ 

[0083] 

& is. coiragS^— ;uK 10 l*> JlJtcDiJoeS'E— 
«WAD8S^-;i.Ki:M^-5>^CD^lUTI-iftB^ 

[0084] 

El 5 ICjjrT TS 14 (OttJSffllCli. 
[RllCjttoTfflg 82 jMMk»ja*ih.Tl*<&(BI* 

iiuci^<-tiy 12 tmticaie 82 Tb^^tsji* 

*^^Tt^?)„)o 
[0085] 

Bl 5 7bSB 7 |c?F*-«fc5l=, 14 g 82 Id*. Tfi 

14 <DnnBia>SM^itdi=si;«M 84 *<isy# 

COTtt 84 lcli s 2 oroRMtjmBjfcfli^U— Kfi6 

86 *<EHgeaic3t»**in**. 

[0086] 

n*l>K»Affl^U— K«M^7 86 I*. 14 84 

e>#s^iRmffl!^st^-5Bssp 86a <t. eaen 86a 

<05fe4BflBI=— (*»l=»**4i*Hai» 86B £ 
<Sx. R3ffl§P 86B WrtJUMlCli^T 88 mm 

[0087] 

iggn 86a ©+mi=i*»n»tti=»jje**Lfcsi 

[0088] 
[0089] 



[0081] 

mold for vulcanization of this embodiment, as shown in 
Figure 4, issomething which forms hiding groove 220 which 
curves. 

[0082] 

As shown in Figure 5, mold 10 for vulcanization, one side of 
the tire 1 1 other one side of top mold 12 and tire 1 1 which 
form has the bottom mold 14 which forms. 

[0083] 

Furthermore, this vulcanization mold 10, because 
conventional vulcanization mold only tread molding portion 
differs, explains only point which differsfrom conventional 
vulcanization mold below. 

Furthermore, because it is a structure which is similar to 
conventional vulcanization mold in regard to portion other 
than below-mentionedexplaining it abbreviates detailed 
description. 

[0084] 

As shown in Figure 5, bearing 82 plural form is formed in 
outer perimeter surface of bottom mold 14 alongside 
circumferential direction, (It does not illustrate, but bearing 82 
plural form has been formed also top mold 12 in same way. ). 

[0085] 

As shown in Figure 5 to Figure 7, axis 84 which extends to 
tangential direction of the outer perimeter surface of bottom 
mold 14 is installed in bearing 82 . 

In this axis 84, braid retention gear 86 for 2 hiding groove 
formation aresupported in freely rotating. 

[0086] 

braid retention gear 86 for hiding groove formation has arc 
part 86B which isformed to integral to end side of arm part 
86A and arm part 86A whichextend from axis 84 to radial 
direction outside, gear 88 is formed to outer perimeter side of 
arc part 86B. 

[0087] 

braid 90 for hiding groove formation of thin membrane which 
was formed to the circular arc is installed in intermediate of 
arm part 86A. 

[0088] 

In addition, center of curvature of arc part 86B and braid 90 
for hiding groove formation agrees with center of rotation of 
axis 84. 

[0089] 
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As shown in Figure 5, braid retention gear 86 for 2 hiding 
groove formation are supported mutually in opposite 
direction. 

[0090] 

As shown in Figure 7, braid insertion hole 92 for liiding 
groove formation of circular arc which from outer perimeter 
surface is penetrated to side wall surface of block forming 
recessed part 22 is formedin top mold 12 and bottom mold 
14 , braid 90 for hiding groove formation which ismentioned 
earlier hides and has become exiting and entering 
unrestrictedvis-a-vis braid insertion hole 92 for groove 
formation. 

[0091] 

As shown in Figure 5, small portable ring 94 S and large 
portable ring 94L are arranged in axial direction outside of top 
mold 12 and bottom mold 14, (With Figure 5 only one side 
illustration). 

[0092] 

Small portable ring 94S, being installed in cylinder 96A, has 
become the movable in axial direction, large portable ring 
94 L, being installed in the cylinder 96B, has become movable 
in axial direction. 

[0093] 

rack 98 which extends alongside each axial direction is 
installed in smallportable ring 94 S and large portable ring 
94L. 

[0094] 

rack 98 which is installed in small portable ring 94S has 
beenconnected to gear 88 of braid retention gear 86 for hiding 
groove formation of arrow Ldirection side of Figure 5, rack 
98 which is installed in thelarge portable ring 94L has been 
connected to gear 88 of braid retention gear 86 for hiding 
groove formation of arrow Rdirection side of Figure 5. 

[0095] 

Next, action of this working example is explained. 
[0096] 

First, as in mold 10 for vulcanization loading before doing the 
green tire, shown in Figure 7, ends of braid 90 for 2 hiding 
groove formation it contacts. 

[0097] 

Next, arranging green tire between top mold 12 and bottom 
mold 14 , you cIose,supplying heated fluid to bladder (not 
shown ) which is arranged in internal direction of green tire, 
blistering doing, you heat top mold 1 2 and bottom mold 14. 
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118 icii.dFL 116 icujAy?ri*t**ifc 
•*[Riic>t»oriMi«icat/4iii*iai»rtffl 
?u-k 120 3W»*tty*t(+6*irt^*. 



[0105] 

■*iai»*ffl^U— K 120 I4.*««*^UX 
rt»»LTftK**trj3y.Bi*t}|| 220 «»A 



[0098] 

When bladder does blistering, bladder presses green tire from 
the inside, rubber 99 of outside surface of green tire sticks to 
inside surface of the top mold 12 and bottom mold 14 (Figure 
8 reference). 

[0099] 

specified time elapsing, after vulcanization ends, small 
portable ring 94S it moves large portable ring 94L to reverse 
direction mutually and (arrow direction of Figure 5 ), asshown 
in Figure 9, it hides and pulls out braid 90 for groove 
formation from block forming recessed part 22, after that, 
separates top mold 12 and bottom mold 14 and itremoves tire 
11 where vulcanization ends, (Figure 10 reference). 

[0100] 

In block 2 18 of tread 1 1C of tire 1 1, as shown in Figure 4, 
thehiding groove 220 which extends to circular arc which is 
not exposed is formedin tread . 

[0101] 

Next, following other embodiment of mold for vulcanization 
to the Figure 1 1 and Figure 12, you explain. 

Furthermore, same symbol on same constitution as 
embodiment which is mentioned earlier it attaches, 
abbreviates explanation. 

[0102] 

As shown in Figure 1 1, in axial direction parts on both sides 
of top mold 12 and bottom mold 14, holel 16 of abbreviation 
reversed &apos;C&apos;-shape plural form is formed in 
circumferential direction. 

[0103] 

As shown in Figure 12, this hole 116 alongside tire transverse 
direction (arrow W direction) to bepenetrated and formed in 
linear, it is open in side wall surface of the block forming 
recessed part 22 in order to form block 218 of tire 1 1. 



[0104] 

braid holding plate 1 18 for hiding groove formation of each 
ring is arranged in axial direction parts on both sides of top 
mold 12 and bottom mold 14, braid 120 for hiding groove 
formation whichextends to linear alongside axial direction 
which makes exiting and entering possible in hole 1 16 plural 
is installed in braid holding plate 1 18 for thehiding groove 
formation. 

[0105] 

braid 120 for hiding groove formation, doing compression 
molding , etc has been produced metal sheet, in order to form 
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■T«fc«>fi¥*filB[ftKBB*<K3*»tt*a 



[0106] 

C(DIS*t/H«fiEffl^U— K«»« 118 l**5/"J 
>^ 122 iC^oTffi^fSllC^l&Hrtg^oTlN 

[0107] 

***»ffl-ett. H 12 ics-r *5K«*i3t» 
rtffl^U— K 120 £M«»AfflOgff 22 rtlcit 
AStfcttBWV 11 SttttUtaffiftlclB 

tn*»fttmzr\s— k 120 s5i#t6L^r^-v n 

[0108] 

cjxc^y. ^* a oyav<? 218 a 3 ie 
isaitticffitf *m*i;» 220 &&m-t4>z.twv 

[0109] 

aas. -tK*js»ii-ci4. mi* 220 <7>btsjb 
«atf«t*tai»rtffl^u— k 120 ommt&vt 

*<*^BS=3^»«-efcy. — 0<7>^D^218lC 
l flCDHtflft 220 *<»J5fc*hTl*fc*<. 
itZtllZm^-f . m 13 &tf 0 14 lZif^f&5U 

218 l::«tt»jS£*lTl*Tt,fil*. 



[0110] 

Sfc. '>fc<<tt. IStUft 220 <D«K3t«|S 220A 

^»HicatBufc»ic % -»a)«»a«p 220A 

220A <DTtttttfMS*flW«tttt)fil±f**!fc 

ru*aiT»iiis*#trL^<T*ft<. ei 15 

Tv JfefTlc*yTMHWIB©rfA«P»*««IBr*ti 



[0111] 

#fc\ tttuD$'( J rt>$'( J r-y'<<xit 215/6OR15 



hiding groove 220, lengthwise direction right angle cross 
section has displayedabbreviation reversed 
&apos;C&apos;-shape. 

[0106] 

braid holding plate 1 18 for this hiding groove formation with 
cylinder 122 has become movable in axial direction. 



[0107] 

With this embodiment, as shown in Figure 12, it hides and 
braid 120 for the groove formation it vulcanizes tire 1 1 with 
state which penetrated into the block forming recessed part 
22, hides after vulcanizing and pulls out braid 120 for groove 
formation and removes tire 1 1 . 

[0108] 

Because of this, in block 218 of tire 11, hiding groove 220 
whichextends to linear alongside tire transverse direction kind 
of (arrow W direction) which is shown in Figure 3 can be 
formed. 

[0109] 

Furthermore, with above-mentioned embodiment, it hid and 
cross section shape of groove 220 and cross section shape of 
braid 120 for hiding groove formation with eachabbreviation 
reversed &apos;C&apos;-shape , hiding groove 220 of 1 were 
formed to block 218 of one, but this invention, is good even 
with other kind of cross section shape which is shown in 
Figure 13 and Figure 14 not just this, <, plural form it is good 
to block 218 of one being formed. 

[0110] 

In addition, if at least, to hide portion which is put between 
tooccasion where narrow groove 220A of groove 220 exposes 
in tread, with narrow groove 220A of pair does flaking, as it is 
good, bottom end (radial direction inside edge ) of narrow 
groove 220A always with groove not being connected, is 
good, in the Figure 15 and Figure 16 shown, bottom end 
approaching mutually, If rubber portion between bottom end 
is cut off by running, it is good. 

In order to verify effect of (Test Example ) this invention, tire 
of tire* Comparative Example of Working Example where 
this invention is applied and tire of Prior Art Example were 
prepared, handling stability test in dry road aspect and 
handling stability test with the wet road surface were 
executed. 

[0111] 

Furthermore, each tire tire size is 215/60 R15. 
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[0112] 

-f-VtH] ■+, 5 £(D^a^^(20mm x 30mm x 9mm) 
[0113] 

^fiS^^maiLfcsijss^ffi^^-r-vcEi i~n 3 

#fiS)T*fcy. tb^'JcD*^!*, El 17 ic^-Tcfc 

?\Z X -JUvt 218 (C^-V^g^f^CD^ h ti< 
4mm(D=3mm). ♦! T A< 5mm -Vte^lR] (- 

ss-r^ft^L 300 co^sttfc^^^fey. 

[0114] 
[0115] 

3mm m&£-etz'ik(W*>.mi&mRTf 

JtRffil^^-f-Ve{*^P^**lC;ltA<ai3HL 
-T/\— 7b<7KS? 2mm CD^Xha— XlCT^tr* 

[0116] 

tciiy-efc£ 0 

U+5 £*>^k&<. Vf^X 5 ^^ttSLNC 

[0117] 
[«l] 



[0112] 

These test tire provide block (20 mm X 30 mm X 9 mm ) of 
same dimension as tire of the embodiment which is 
mentioned earlier for tread. 

[0113] 

With tire (Figure 1 -Figure 3 reference) of embodiment where 
here, tire of Working Example, ithides in block and has 
groove and mentions earlier, as for the tire of Comparative 
Example, way it shows in Figure 17, in block 218 dimension 
h of tire radial direction 4 mm (D=3 mm ), with tire where 
angular hole 3 00 which width T penetrates to tire transverse 
direction of 5 mm was formed, as for tire of Prior Art 
Example, It is a tire where groove is not formed altogether in 
block. 

[0114] 

handling stability test in dry road aspect appraised running 
with test track where test driver dries passenger car where test 
tire is mounted, feeling. 

[0115] 

On one hand, handling stability test with wet road surface 
appraised, block passenger car where 3 mm wear later tire of 
(Namely, when with tire of Working Example and 
Comparative Example groove appears in the block center ) is 
mounted test driver running with test track of water depth 2 
mm, feeling. 

[0116] 

Appraisal of handling stability test is as stated in Table 1 
below. 

Appraisal in each case test 0 -point does time of new article of 
the Prior Art Example, + 5 points are best, minus 5 points is 
worst, it has showndensely. 

[0117] 

[Table 1] 











0 


+ 2 




- 2 


+ 2 




0 


0 



[0118] 



[0118] 

As result of above-mentioned test shows, tire of Working 
Example where this invention is applied has dry handling 
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[0119] 

[#§Bj?a)3jjji] 

JSLtKWLfc «fc5fc. *fl6MO)ffl«Ay*-f-V 

[0120] 
[0121] 

[mi] 

[02] 
[03] 

*««a>* i a)*jfi»«uc«*36 jRAy^-r-v 

[04] 

ttcDftttmaica^ffiftAy^^^^nnx 

[05] 



stability which is equal to tire of the Prior Art Example which 
has block where groove is not formed, with wet road surface 
r unni ng that handling stability has improved in comparison 
with tire of Prior Art Example it understands. 

[0119] 

[Effects of the Invention] 

As above explained, because pneumatic tire of this invention 
madeabove-mentioned constitution, while guaranteeing 
handling stability at timeof new article, it possesses effect 
which running performance * after wearingespecially, can 
guarantee wet performance, is superior. 

[0120] 

Because mold for vulcanization of this invention made 
above-mentionedconstitution, while guaranteeing handling 
stability at time of new article,it possesses effect which 
running performance * after wearing especially, canproduce 
pneumatic tire which can guarantee wet performance in 
efficient, issuperior. 

[0121] 

In addition, because braid for hiding groove formation of this 
invention madeabove-mentioned constitution, it possesses 
effect which can formhiding groove in order to form groove 
which is expressed to the block of pneumatic tire, when 
wearing easily, is superior. 

[Brief Explanation of the Drawing (s)] 

[Figure 1] 

(A ) to (C ) is explanatory diagram which shows worn process 
of block of pneumatic tire which relates to first embodiment 
of this invention. 

[Figure 2] 

It is a top view of tread of pneumatic tire which relates to first 
embodiment of this invention. 

[Figure 3] 

It is a oblique view of block at time of new article of 
pneumatic tire whichrelates to first embodiment of this 
invention. 

[Figure 4] 

It is a oblique view of block where hiding groove of 
pneumatic tire whichrelates to other embodiment was formed. 

[Figure 5] 

It is a oblique view which shows portion of mold for 
vulcanizationwhich relates to one embodiment of this 
invention. 
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[Figure 6] 

It is a partial cross section figure of braid retention gear 
vicinity for hiding groove formation of mold for 
vulcanization. 

[Figure 7] 

It is a explanatory diagram which shows initial state of braid 
retention gear forhiding groove formation. 

[Figure 8] 

It is a explanatory diagram which shows state of braid 
retention gear forhiding groove formation when vulcanizing. 

[Figure 9] 

It is a explanatory diagram which shows braid retention gear 
for hiding groove formation of state which pulled out braid 
for hiding groove formation. 

[Figure 10] 

It is a explanatory diagram which shows state which removes 
tire. 

[Figure 11] 

It is a oblique view of mold for vulcanization which relates to 
theother embodiment of this invention. 

[Figure 12] 

It is a sectional view of principal part of mold for 
vulcanizationwhich relates to other embodiment of this 
invention. 

[Figure 13] 

It is a side view of block of pneumatic tire which relates 
furthermore toother embodiment of this invention. 

[Figure 14] 

It is a side view of block of pneumatic tire which relates 
furthermore toother embodiment of this invention. 

[Figure 15] 

It is a side view of block of pneumatic tire which relates 
furthermore toother embodiment of this invention. 

[Figure 16] 

It is a side view of block of pneumatic tire which relates 
furthermore toother embodiment of this invention. 

[Figure 17] 

It is a side view of block of pneumatic tire which relates 
furthermore toother embodiment of this invention. 

[Explanation of Symbols in Drawings] 
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10 

11 

116 

n 

118 

nc 

120 

122 

128 

fl 

218 

22 

82 

84 

86 

90 

92 

94L 

94S 



10 

mold for vulcanization 

11 

tire 

116 

Hole 

118 

braid holding plate for hiding groove formation (drive 
means ) 

11 C 

tread part 
120 

braid for hiding groove formation (formation of recess 
component) 

122 

cylinder (drive means ) 

128 

Hole 

218 

block (block ) 
22 

block forming recessed part 
82 

bearing (drive means ) 
84 

Axis (drive means ) 
86 

Retention gear (drive means ) 
90 

braid for hiding groove formation 
92 

braid insertion hole for hiding groove formation (Hole) 
94 L 

Large portable ring (drive means ) 
94 S 

Small portable ring (drive means ) 
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96A 
96B 
98 

Drawings 
[01] 

218 



96 A 

cylinder (drive means ) 
96 B 

cylinder (drive means ) 
98 

rack (drive means ) 
[Figure 1] 



22QA ??0A 



(A) 



(B) 



(C) 



[03] 



218 




[Figure 3] 



[H4] 




220 



[Figure 4] 



[Figure 6] 
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[B9] 




[Figure 9] 



22 99 




[010] 



[HI 2] 



220 



[Figure 10] 
[Figure 12] 
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218 



220A 220A 



[016] 



220 

220A 220A 



218 



[Figure 15] 



[Figure 16] 



21fi 




[Figure 17] 
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